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6 Abstract Information systems are vital for meeting the service expectations of
7 customers and stakeholders. However, integration of information systems in health
8 service is inhibited due to numerous resistance factors which need to be addressed
9 in order to ensure a quality healthcare service. Despite its significance, there is a
10 paucity of research in addressing the resistance to information technology adoption
11 in the healthcare industry. This relates to two domains: (i) factors contributing to
12 resistance to health information systems (HIS) in developing country contexts and
13 (ii) strategies to mitigate the resistances. This chapter sets out to develop a
14 methodology to address the aforementioned gaps in the literature using an ana-
15 lytical hierarchy process (AHP) integrated quality function deployment
16 (QFD) approach. The developed methodology will be used in a healthcare service
17 providing organization in Bangladesh to identify the factors contributing to resis-
18 tance to health information systems (HIS) and to determine the most significant
19 strategies to mitigate those resistance factors. This research has significant theo-
20 retical, methodological and managerial implications.
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25 ICT is an avenue for change, offers effectiveness and efficiency in many facets of
26 the society. By implementing health information systems (HIS), the health sector
27 has been able to improve its health service quality and lessen medical errors
28 (Menachemi and Collum 2011). In the contemporary world, HIS has been suc-
29 cessfully adopted by many developed countries in their health service organizations
30 (Mutale et al. 2013). Yet, the HIS in developing countries has not been widely
31 adopted. There are numerous factors that influence the resistance to HIS imple-
32 mentation in developing countries. A review of the relevant, extant literature reveals
33 that issues responsible for reluctance to HIS in developing countries are still
34 underexplored.
35 Akter et al. (2013) posit that ICT is a leading issue for ensuring health service
36 quality. Likewise, it has been asserted by Chowdhury and Quaddus (2016) that
37 information technology enabled health service design is supportive for sustainable
38 health service systems. They also focused on the significance of information sys-
39 tems (IS) in health service to ensure improved service delivery processes in
40 Bangladesh. Similarly, studies by Braa et al. (2004, 2007) and Lucas (2008)
41 informed the health information systems in developing countries.
42 The health service industry in Bangladesh still lags behind in the adoption of
43 information technology in delivering their healthcare service, although the advan-
44 tages of ICT usage in health service are well explored. The reluctance to
45 non-adoption of information and communication technology to deliver and manage
46 health service is contributed by many factors. If such resistances cannot be miti-
47 gated, improving health service delivery process is not easy. As a result, it is
48 important to examine the factors responsible for reluctance to HIS implementation
49 in order to identify and mitigate them.
50 Although the extant literature finds that a lack of ICT infrastructure (Gichoya
51 2005) is the salient factor contributing to the resistance of IS, the literature on
52 resistance shows that the HIS resistance in a developing country context is still
53 under investigated. This gap in the literature encourages the researchers to inves-
54 tigate the following research questions:
55 1. What are the factors responsible for resistance to HIS in the developing
56 countries?
57 2. What are the most significant strategies to mitigate the resistance factors?
58 12.2 Literature Review
59 The following sections include a thorough review of existing literature to identify
60 the factors responsible for resistance to the adoption of health information systems
61 and strategies to mitigate that resistance.
AQ1
AQ2
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62 12.2.1 Importance of Health Information Systems
63 Because of the efficiency, effectiveness, productivity and accuracy gained through
64 technology in business and society, technological dependencies are becoming
65 exponential. In order to satisfy e current business needs, more and more businesses
66 are now keen to utilize technology (Mohammad Alamgir 2012). For improving the
67 service quality in the service industry, technological excellence has also made a
68 substantial contribution (Brynjolfsson 1993). Technological excellence is a vital
69 enabler for service quality which is highly evident in the healthcare industry
70 (Chowdhury and Quaddus 2016). The healthcare industry concerns a broad spec-
71 trum of areas which includes primary health care, medical research, pharmaceuti-
72 cals, etc. (Seninger 1996). Of those, primary health care is one of the most
73 important areas since it provides a direct medical service to a large number of
74 people. The technology used in the healthcare environment is often referred to as
75 health information systems (Hirdes et al. 2008), computerized health information
76 systems (Metsemakers et al. 1992) and hospital information systems (Cline and
77 Luiz 2013; Anderson 1997) by the health service institutions.
78 It is crucial to implement HIS in the health service organizations. The health
79 service institutions have been able to achieve improved health service, more effi-
80 ciency, less medical errors and more accuracy with the increased adoption of HIS
81 use (Buntin et al. 2011). Despite the benefits achieved through HIS adoption, it has
82 not yet been diffused in all regions at the same rate. It is evident that the higher
83 adoption of HIS is seen in most developed countries such as the USA, Canada and
84 Australia (Jha et al. 2008; Ludwick and Doucette 2009; Buntin et al. 2011).
85 Developed countries improve their health service by implementing HIS. However,
86 developing countries such as India, Bangladesh and Nepal are still far from
87 adopting HIS across the broader spectrum. There are many important issues which
88 are responsible for the non-adoption of HIS by health service providers in devel-
89 oping countries. Among there are many reasons for the slower adoption of HIS in
90 developing countries, resistance to accept the technology is one of the most sig-
91 nificant ones (Kapurubandara and Lawson 2006). The following section enumerates
92 the resistance factors responsible for the non-adoption or slower adoption of HIS.
93 12.2.2 Factors Responsible for Resistance to Health
94 Information Systems
95 Different studies find that people show resistance to accept new technology both in
96 the context of developing (Knol and Stroken 2001; Kapurubandara and Lawson
97 2006) and developed countries (Lapointe and Rivard 2005; Bhattacherjee and
98 Hikmet 2007). Existing literature reveals that lack of telecommunication infras-
99 tructure, financial constraints (Blaya et al. 2010), lack of IT knowledge and training
100 (Knol and Stroken 2001), lack of skilled human resources (Kapurubandara and
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101 Lawson 2006) and a few other factors are important drivers towards resistance to
102 technology in the context of developing country. On the other hand, in developed
103 countries, the significant drivers of resistances are related to compatibility,
104 IT-related knowledge (Bhattacherjee and Hikmet 2007) and perceived threat
105 (Lapointe and Rivard 2005). Table 12.1 lists the factors responsible for resistance
106 to HIS.
107 The lack of an integrated framework to address the possible factors contributing
108 to resistance in the healthcare industry is realized specifically in the context of
109 developing countries, although resistance to technology has caught the attention of
110 scholars for many years. This study, therefore, aims to examine the factors con-
111 tributing to the resistance of implementing HIS in developing countries.
112 It is imperative to address the factors responsible for resistance to health
113 information systems, especially in the case of developing countries. Failure to
114 address the factors responsible for resistance to Health Information Systems results
115 in the non-adoption or ineffective implementation of HIS. Therefore, it is crucial to
116 identify the strategies which can mitigate the current resistance problems. Current
117 studies identify a number of strategies to mitigate HIS resistance. It is revealed that
118 ICT Infrastructure development (Detmer 2003), ICT training (Gagnon et al. 2012),
119 Investment in ICT projects (Detmer 2003); effective change management (Markus
120 2004) and compatible systems (Tung et al. 2008) can mitigate the resistance to
121 integrate the HIS in a developing country context. Table 12.2 presents various
122 strategies for addressing resistance to HIS.
Table 12.1 Factors responsible for resistance to HIS in developing countries
Resistance factors Sources
Lack of interest and awareness Lapointe and Rivard (2005), Kim and Kankanhalli
(2009)
Lack of tendency to take
responsibility
Lapointe and Rivard (2005), Kim and Kankanhalli
(2009)
Lack of Internet coverage Azam (2014)
Lack of required hardware,
software
Azam (2014)
Inadequate Internet speed Azam (2014)
Power supply interruption Azam (2014)
Lack of IT knowledge Venkatesh et al. (2003), Mohammad Alamgir (2012),
Azam (2014)
Lack of change management Anderson (1997), Lorenzi and Riley (2000), Umble
et al. (2003)
Lack of compatibility with existing
systems
Venkatesh et al. (2003), Azam (2014)
Feeling uncertainty of output Ali et al. (2016)
Strategies to mitigate resistance to Health Information Systems
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124 This research adopts mixed methods to increase the validity and reliability of data
125 (Creswell and Tashakkori 2007). Aligned with the research objectives, our study
126 adopts both qualitative and quantitative methods. Table 12.3 depicts a summary of
127 the research design. In the qualitative stage, it uses interviews with respondents to
128 identify the resistance factors and the strategies to mitigate resistance to adopt HIS.
129 Data were collected from two decision-makers and three employees of a large
130 public hospital. The average interview time was around 40–60 min. Data collected
131 from the interviews were analysed using content analysis technique.
Table 12.2 Strategies for addressing resistance to HIS
Strategies Sources
ICT infrastructure development Detmer (2003)
Imparting ICT training Gagnon et al. (2012)
Investing in access to high speed internet Chowdhury and Quaddus (2016)
Investing in hardware and software Azam (2014)
Awareness creation Chowdhury and Quaddus (2016)
More ICT projects Detmer (2003)
Arranging alternative power supply Chowdhury and Quaddus (2016)
Effective change management Markus (2004)
Compatible system Tung et al. (2008)
Government policy Azam (2014)
Recruiting IT skilled people Chowdhury and Quaddus (2016)
Table 12.3 Summary of the research design
Research objectives Data collection Data analysis
– Identifying the factors
responsible for resistance to
HIS and
– Prioritizing the resistance
factors
– Review of literature on
resistance to HIS




(WHATs in QFD matrix)







– Identifying the strategies to
mitigate the resistance factors
and selecting the most
important strategies among
them
– Review of existing literature
on mitigation strategies
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132 In the quantitative stage, it uses AHP integrated QFD. The analytic hierarchy
133 process (AHP), developed by Saaty (1980), is a widely used multi-criteria decision
134 modelling technique which deploys a paired comparison method of hierarchical
135 structuring of a decision problem to rank alternative solutions. Figure 12.1 depicts
136 the weighting of decision criteria using AHP.
137 QFD is an effective technique to translate the customer needs into suitable design
138 requirements/strategies (Kuo et al. 2009). QFD is also used to address specific
139 problems of companies by finding the relationships between organizational prob-
140 lems and strategies to solve those (Chowdhury and Quaddus 2015, 2016). In this
141 chapter, QFD is used to identify the factors responsible for resistance to HIS and
142 develop design requirements/strategies to mitigate those resistance factors. In a
143 typical QFD model, ‘design requirements/strategies are referred to as ‘WHATs’ and
144 ‘how to fulfil requirements/solve problems’ are referred to as ‘HOWs’ (Fig. 12.2).
145 In this chapter, WHATs are the resistance factors and HOWs are the strategies to
146 mitigate the resistance factors. A typical QFD model includes some basic inputs
147 such as: (a) requirements/problems—WHATs; (b) importance of WHATs; (c) de-
148 sign requirements/strategies—HOWs; (d) WHAT-HOW relationship matrix;
149 (e) roof matrix (interrelationship among HOWs/Strategies.
150 The relationship between the resistance factors (WHATs) and corresponding
151 strategies (HOWs) to mitigate the resistance factors is measured as ‘no’, ‘very
152 weak’, ‘weak’, ‘moderate’, ‘strong’ and ‘very strong’ a relationship that is later
153 replaced by the scale 0, 1, 3, 5, 7 and 9. These weights are used to represent the
154 degree of significance attributed to the relationship. The importance of each strategy





wiRij 8j; j ¼ 1; . . .; n ð12:1Þ
158
Fig. 12.1 Weighting of
WHATs using AHP (Saaty
1980)
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160 AIj absolute importance of jth strategy.
161 wi weight of the ith resistance factor.
162 Rij relationship value; extent of mitigating ith resistance factor by jth strategy
scaled as 9, 7, 5, 3, 1, or 0.
163 n number of strategies.
164 m number of resistance factors.
165






170 12.4 Case Study
171 The method as outlined in Table 12.3 was applied in the case of the healthcare
172 industry in Bangladesh. Bangladesh is one of the developing countries in the
173 South-East Asian region with a high density population. According to the
Fig. 12.2 QFD layout
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174 Population Census Bangladesh 2011, it has a population of 150 million people and
175 among those, 72% live in rural areas. It is apparent that among 10,000 individuals,
176 there are only 3–4 doctors and the numbers are even less in the rural areas (World
177 Health Organization 2015). Similar to other developing nations, the problem of
178 inadequate information infrastructural facilities in the healthcare service is acute in
179 Bangladesh. The quality and accessibility of health service is poor, although health
180 service facilities are available in different locations, including the remote areas.
181 Health service efficiency is important to provide health services to people in a
182 highly populated country like Bangladesh and, it is evident that ICT implementa-
183 tion contributes significantly to the health service efficiency (Buntin et al. 2011).
184 Health service organizations can not only improve their operational efficiency but
185 also its long-term viability with the use of ICT. Therefore, ICT-enabled healthcare
186 service has huge potential in improving healthcare service in developing countries.
187 This is supported by the findings of Chowdhury and Quaddus (2016). Despite the
188 benefit of using health information systems, the adoption, implementation and use
189 of health information systems in Bangladesh are inhibited due to a number of
190 resistance factors. Therefore, this study develops a model that identifies the resis-
191 tance factors to HIS and strategies to mitigate those resistance factors. Application
192 of the model is operationalized below.
193 12.4.1 Identifying the Resistance Factors (WHATs)
194 As mentioned earlier, this study adopts a mixed method research where the resis-
195 tance factors identified from the literature (Table 12.1) were compared with the
196 field study findings to contextualize the resistance factors. Based on the compar-
197 ison, a list of resistance factors are selected which are presented in Table 12.4 and
198 were finalized for further analysis. Once the list of resistance factors was selected,
199 the importance weights of the resistance factors were then determined using AHP.
200 Table 12.4 presents the resistance factors and their weights. It is apparent from
201 Table 12.4 that lack of awareness about the benefits of HIS is the most important
202 factor creating resistance to HIS, followed by lack of telecommunication infras-
203 tructure and lack of IT knowledge and training.
Table 12.4 Resistance
factors and their weights
Resistance factors AHP weight
Lack of IT knowledge and training 0.188
Implementation cost 0.100
Maintenance cost 0.034
Lack of telecommunication infrastructure 0.213
Interruption in utility supply 0.056
Lack of awareness about the benefits of HIS 0.409
AQ4
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204 12.4.2 Strategies to Mitigate Resistance Factors (HOWs)
205 In line with the research objective, after determining the importance weight of the
206 resistance factors, strategies to mitigate those resistance factors were identified from
207 the interview with the decision makers. The strategies—as identified from the field
208 study—were compared with the strategies identified from the literature (Table 12.2)
209 to determine the final list of strategies as relevant with the context. Table 12.5
210 presents the strategies relevant to our research context. Once the strategies to
211 mitigate the resistance factors were identified, the decision-makers were then asked
212 to determine the relationship between resistance factors and the corresponding
213 strategies. Figure 12.3 presents the relationship matrix. The relationship matrix is
214 used to determine the most important ‘HOWs’ or strategies. The relationship
215 between WHATs and HOWs can be measured using the scale 9, 7, 5, 3, 1 and 0
216 which stand for very strong, strong, moderate, weak, very weak or no relation,
217 respectively. Once the relationship between WHATs and HOWs is determined, the
218 relationship score (in the scale of 9, 7, 5, 3, 1 and 0) is multiplied by the weight of
219 corresponding WHAT to derive the final value of each cell in the relationship
Table 12.5 Importance score of mitigation strategies
Mitigation strategies Importance score from QFD matrix
St1—Awareness building 0.2596
St2—Imparting training 0.2145
St3—Investing in ICT infrastructure 0.1437
St4—Effective change management 0.1937
St5—Recruiting IT skilled people 0.1886
Fig. 12.3 Relationship between resistance factors and corresponding strategies
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220 matrix. For example, corresponding to strategy 1 and resistance factor 1, the cell
221 value 1.316 in the relationship matrix has derived from the multiplication of the
222 AHP weight of resistance factor 1 (0.188) with the ‘WHATs and HOWs’ corre-
223 lation score 7 (in the scale of 9, 7, 5, 3, 1 and 0). After determining all the cell
224 values as mentioned, the value of absolute importance (AI) and relative importance
225 (RI) can be determined using Eqs. 12.1 and 12.2 as presented in Fig. 12.3. It is
226 inferred from Fig. 12.3 that the importance weight of awareness building (strategy
227 1) is highest (0.2596), followed by imparting training (strategy 2) (0.2145) and
228 effective change management (strategy 4) (0.1937).
229 12.5 Discussion and Implications
230 This study finds that ‘lack of awareness’ about the benefits of health information
231 systems is the most important factor (40.9%) resisting the adoption and imple-
232 mentation of HIS. Usually, health service staffs in the less developed countries are
233 reluctant to use new technology as they have limited knowledge about the tech-
234 nology and its benefits to improve services to patients—which is consistent with the
235 study of Chowdhury and Quaddus (2016). In their study on sustainable service
236 design for m-health (mobile health) services in Bangladesh, Chowdhury and
237 Quaddus (2016) find that the service providers are not very aware about the cus-
238 tomer requirements and some of the health staffs have a lack of knowledge to
239 provide technology enabled services. The second most important resistance factor is
240 a lack of telecommunication infrastructure which accounts for 21.3% weight. The
241 telecommunication infrastructure is essential to information technology. Most of the
242 cases concerning telecommunication infrastructure in the developing and under
243 developed countries are not well built. As a result, it is difficult to adopt and
244 implement HIS which creates resistance among the managers and the employees to
245 adopt HIS. This finding is consistent with the findings of Azam (2014). This study
246 also finds that the third most important factor resisting HIS is a lack of IT
247 knowledge and training—which accounts for 18.8% of the total weight. This
248 finding is highly relevant as found in previous studies. Azam (2014), Mohammad
249 Alamgir (2012) and Venkatesh et al. (2003) found that people with a lack of IT
250 knowledge felt reluctant to adopt and implement information systems. Similarly,
251 our study also found that implementation costs, maintenance costs and interruptions
252 in utility supply were the other factors in relation to the resistance of HIS in
253 Bangladesh.
254 Corresponding to the resistance factors, our study found a number of mitigation
255 strategies. Among the strategies, awareness building was found to be most sig-
256 nificant which accounts for 25.96% of the total weight. In line with this finding, it
257 can be inferred that building awareness among employees and managers is very
258 important to adopt HIS and to create readiness to implement HIS. Previous studies
259 (Kim and Kankanhalli 2009; Lapointe and Rivard 2005) also found that awareness
260 building is salient in mitigating the resistance to adopt information systems. The
10 N. J. Umme and Md. Maruf Hossan Chowdhury
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261 findings also reveal that a strategy for building awareness is effective for mitigating
262 vital challenges such as lack of IT knowledge and training, lack of telecommuni-
263 cation infrastructure and lack of awareness about the benefits of HIS. This is highly
264 relevant, because building awareness about the uses and the benefits of HIS will
265 create interest and expectations among the users and decision-makers to use the
266 systems, develop infrastructure for proper implementation of the systems and train
267 people to run the systems effectively and efficiently. The second most important
268 strategy (21.45%) was found to be imparting training—which is effective for
269 mitigating the resistance factors such as: lack of IT knowledge and training,
270 maintenance cost and lack of awareness about the benefits of HIS. Our findings also
271 reveal that the third most important strategy is effective change management which
272 can assist in mitigating most of the resistance factors, except lack of telecommu-
273 nication infrastructure and interruption in utility supply.
274 The findings of this study contribute to the existing literature on the health
275 information systems literature—particularly resistance to adopt health information
276 systems in the case of developing countries. The findings of this study identify the
277 most important resistance factors to adopt and implement health information sys-
278 tems in a developing country context. To our knowledge, this has not been studied
279 before and consequently, can make a useful addition to existing literature. This
280 study also determines the strategies to mitigate resistance to health information
281 systems and determines the weight of the strategies to identify the most significant
282 strategies to mitigate the resistance. Previous studies fall short of identifying
283 strategies to mitigate resistance to adopt health information systems in general and
284 in the case of developing countries in particular. With regard to managerial
285 implications, it is proposed that our study outcomes will help health service man-
286 agers to identify the most important resistance factors to be aware of with regard to
287 the adoption of health information systems in a developing country context.
288 Identifying significant resistance factors will help them to prepare and to mitigate
289 the resistance factors. Further, this study will help managers to determine the most
290 important strategies to mitigate the resistance to adopt health information systems.
291 12.6 Conclusion
292 This study aims to identify the factors contributing to the resistance to health
293 information systems and strategies to mitigate that resistance. As there is a paucity
294 of current research in addressing the resistance to information technology adoption
295 in the healthcare industry, this study adds value to the existing body of knowledge
296 in health information systems. First, it identifies the most important factors resisting
297 the health information systems. Second, it determines the strategies to mitigate
298 resistance to health information systems. The findings of this study reveal that lack
299 of awareness about the benefits of HIS, lack of telecommunication infrastructure
300 and lack of IT knowledge and training are the most important resistance factors. On
301 the other hand, the study finds that awareness building, imparting training and
12 Resistance to Integrate Information Systems in Healthcare … 11
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302 effective change management are the most important mitigation strategies. This
303 study also has limitations that can provide opportunities to pursue further research.
304 The study is conducted on few sample cases, thus empirical verification is needed
305 by operationalizing survey research to ensure the external validity of the findings.
306 Finally, it opens the avenue for further research based on surveys to explore the
307 relationship between the resistance factors and the mitigation strategies. Though
308 this study considers the healthcare service of Bangladesh as a case study, it is
309 proposed that the findings and implications have significance for the healthcare
310 services of other developing countries.
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